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VII. An Account of the Extraordinary METEOR 

feen all oyer England 3 on the 1 yth of March 

1 7 if. With a Demonjlration of the uncommon 

Height thereof. (By Edm. Halley, LL. 'D. and 

Secretary to the Royal Society. 

tHlS wonderful luminous Meteor which was feen 
in the Heavens on the 19th of March lad, as 
it was matter of Surprize and Afloniihment to 
the Vulgar Spectator, fo it afforded no lei's Subject of 
Enquiry and Entertainment to the fpeculative and cu- 
rious in Phyfical things : Some of its Fbtnomena being 
exceeding hard to account for, according to the No- 
tions hitherto received by our Naturalifts ; fuch are 
the very great Height thereof above the Earth ; the 
vaft Quantity of the Matter thereof; the extravagant 
Velocity wherewith it moved ; and the prodigious Ex- 
plosions thereof heard at fo great a Diftance, whole 
Sound, attended with a very ienfible Tremour of the 
fubjecT: Air, was certainly propagated through a Me- 
dium incredibly rare and next to a Vacuum. 

In Num. 341. of thefe TranfacJions, I have collected 
what I could find of fuch-like Meteors, and fince, turn- 
ing over the Ephemerides of Kepler, I accidentally hie 
upon another, prior to all thole there defcribed, and 
which was feen all over Germany. Of this the Words 
of Kepler are.- Die - Nov. 16x3. Meteorum ignitum, 
'Globus ardens ah occaju in ortum volans iota fajfim Ger- 
manic fuit confpefifus. In Auftria etiam fragorem exau~ 
ditum affirmarunt quafi a fulmine ; quod vanum tamen futo ; 
nihil enim tale conjirm&nt defer if times qua extann Yet 
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neither this, nor any of the other hitherto defcribed,, 
feera to come up in any Circumftance to this late Ap- 
pearance ; of which I am in hopes to give a fatisfa- 
&ory Account, being enabled by the very many Re- 
lations thereof communicated to the Royal Society, from 
moft parts of the Kingdom; tho' it was not my good 
Fortune to fee it my felf ; and tho' very few of our 
Countrymen who beft know the Stars, had better luck. 
Some of the moft perfect Defcriptions we have receiv'd 
are the following : 

Firft, Our very worthy Vice-Prefident Sir Hans Sloan, 
Baronet, being abroad at that time, happen'd to have 
his Eyes turned towards it, in its very firft Eruption •, 
and the next Day he was pleafed to give me in Writing 
what he had with great Exa&nefs noted about it, in 
the Terms following : " On Thurfday, March 19. 17-, 
*' pafllng along Eaftward by the N £. Corner of Sou- 
" thampon-Jlreet in Bloomshury-Square, London, at about 
" a Quarter after Eight at Night, I was furpriz'd to 
" fee a fudden great Light, much beyond that of the 
" Moon, which ihone then very bright. I turn'd to 
*' the Weftward where the Light was ; which i apprc- 
" hended at firft to be artificial Fire- works or Rockets. 
" The firft place i obferv'd it in, was about the Phi- 
" ades Northerly, whence it moved after the manner, 
" but more flowly than a falling Star, in a teeming 
" dired Line, deicending a little beyond, and withal 
" below, the Stars in Orion's Belt then in the S, W. 
" The long Stream appear'd to me to be branched about 
" the middle, and the Meteor in its way turn'd Pear* 
" fafliion'd or tapering upwards. At the lower end it 
" came at laft to be bigger and Spherical, tho' it was 
" not fobig as the Full Moon. The Colour of it was 
" whitifh, with an eye of Blue, of a moft vivid da?.- 
" ling Luftre, which feem'd in Brlghcnefs very nearly 
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" to referable, if not furpafs that of the Body of the 
" Sun in a clear Day, beheld by the naked Eye This 
" Brightnefs obliged me to turn my Eyes ( winch h*.d 
" their Pupils adapted to the Light of the Moon ) from 
" it feveral times s as well when it vra« a Scream, as 
" when it was Pear-faihion'd and a Globe: tho' t had 
" a great Curiofiry to obi'erve it with Attention <c 
cc feem'd to move in about half a Minute or lefs, about 
" the Length of 20 , and to go out. as •; guefs'd, about 
*' as much above the Horizon. 1 here was left behind 
" it, where' it had pais'd, a Track of a cloudy or faint 

reddiih Yellow Colour, fuch as red-hot iron or g!ow- 
" ing Coals have, which remained more than a Minute, 
" feem'd to fparkle, and kept its Place with ur failing. 
" This Track was interrupted, or had a Chasm towards 
" its upper end, at about two Thirds of its Length. I 
" did not hear any Noife it made, but the place where 
" the Globe of Light had been, rcmain'd after it was 
" extinct, of the fame reddifh Yellow Colour with the 
" Stream for feme time, and at firft (ome sparks feem'd 
" to ifiue from it, fuch as come from red-hot Iron bea- 
" ten en an Anvil. The Surprize, -Brightnefs of the 
*' Light, and Noife of the People upon the Variations 
" of the Appearance, calling to one another to obitrve 
" what they never had obl'erv'd in their Days, and 
*' thought to be prodigious, hinder d me from taking 
*' notice or remembring any thing farther about it. 

It were to be wilht that Sir Ham had more efpecial* 
ly regarded the Situation of the Track of this Meteor 
among the fixt Stars, and let us know how much it 
pad above the Pleiades, and how much under the Bdt 
of Orion, that fo we might with more Certainty have 
determin'd its Pofition in refpe& of the Horizon of 
London\ for which purpofe the whole Number of Spe- 
ctators there has not furniihed us with one fufficienc 
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Obfervation. But all the Relations, however otherWife 
differing, agree in this, that the Splendour was little 
inferior to that of the Sun; that within doors the 
Candles gave no manner of Light, and in the Streets not 
only all the Stars difappear'd, buc the Moon then Nine 
Days old, and high near the [Meridian, the ky being 
very clear, was ib far effaced as to be fcarce feen, at 
leaft not to call a Shade, even where the Beams of 
the Meteor were intercepted by the Houfes : Co that for 
fome few Seconds of Time, in all relpe&s it refembled 
perfeel Day. 

The Time when this happen'd was generally rec- 
koned at a quarter paft Eight; but by the more ac- 
curate Account of the Rev. Mr. Pound (who only law 
the Light Ji agreeing with what has been fent us from 
the Parifian Obfervatcry, it appears to have been at 
8 h 8' apparent Time at" London, And the Sun being 
then in 9~ gr. of Arks, the Right Afcenfion of the 
Mid-Heaven was 130 gr. 45', whereby the Pofition of 
the Sphere of fixt Stars is given. Hence the Lucida 
Pkiadum will be found at that time to have been 
%S\ gr. high, in an Azimuth 6 gr. to the Northward 
of the Weft, and confequently the Arch the Meteor 
moved in, was inclined to the Horizon with an An- 
gle of about 27 gr. having its Node or Interfedion 
therewith, nearly South South Weft ; as will be more evi- 
dent by what follows. 

At Ox/W five Minutes earlier, Mr. John Whitefide, 
R. S. Soc. Keeper of the Ajhmole Mufeum, and very 
skilful in both Mathematical and Phyfical Matters, 
immediately after die Extinction of the Meteor, made 
hafte out to fee what it might be, and well confider'd 
the Situation of the Track it had left in the Sky: 
He found it to have pail about 1 r Degree above the 
preceding Shoulder of Orion, and about 3 \ gr. above 
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the middle of his Belt, where there appear'd a lumi- 
nous Nubecula of a reddilh Lighr, being a Dilatation 
of the Track, feeming to have been occafion'd by 
fome Explofion there; and by what he could learn from 
thofe that faw it, it was thereabout that it broke out, 
and firft began to efface the Stars. Hence it proceed- 
ed as to fenfe in an Arch of a great Circle, and pair 
fing in the middle between the Tail of Lepus ( G Bay 
ero) and /3 in the Fore- Foot of Canis major, it termi^ 
nated about f in the Bread of the fame, nearly in 
95 gr. of Right-Afcenfion, with 23 gr. South Declina? 
tion : and at the place of it's Extinction there remained 
a large whitiili Nebula, much broader and of a ftronger 
Light than the reft of the Track, which he took for 
a certain Indication of a very great Explofion made 
there. By Computation it will be found that the An- 
gle this Track made with the Horizon of Oxford was 
neareft 40 gr, and its Interfection due SSIV; and 
lhat the place of its Extinction was about 9 gr. above 
the Horizon, in the Azimuth of 31 gr. to the Weft. 

At Wctafter Mr. Nkcht Fatio, a Perfon greatly 
skili'd in Agronomical Affairs, faw this Meteor defcend 
obliquely towards the South, making an Angle with 
the Horizon of about 65 , and interfering it abous 
S S W \ S, as may be coilecled from a Scheme thereof 
fent up by him, and communicated to the Royal So- 
defy, feeming to be defign'd with, fufficient Exa&nefs. 
By this the Track left ail Orion and Cams major to the 
Weft ward, and divided the Difhnce between Sir ins 
and Procyan, lb as to be almoft twice as far homPrs* 
cyan as Sirius. The Time here was one Minute before 
Eight, this -City being about 9' of Time to the Weft 
of London, and consequently the Right- Aieenfion of the 
MidiHeavea i.i&l- gr* 

Now 



(9*i ) 

Now- the- Situation, of the three Cities London, Ox- 
ford, and Worcefter being nearly on the fame W.WW* 
Point, whereon the Track of the Meteor had its grea- 
teft Altitude above the Horizon, equal to the Angle 
of its vifible Way; if we fuppofe it at London to have, 
been X7 gr. high, and at the fame time at Worcefter 
to be 6f gr. high, in the Plane of the Vertical Circle 
paffing through London and Worcefter ; fuppofing like* 
wife the Diftance between them to be 90 Geographi- 
cal Miles, or one Degree and half of an Arch of a great 
Circle of the Earth, we fliall by a Trigonometrical 
Calculus, too obvious to be here inferted, find the per- 
pendicular Height to have been 64 fuch Miles ; and 
the Point over which it was then perpendicular to have 
been jo fuch Miles WM.W- from Worcefter. And the 
Geographical Mite to the Englift) Statute Mile being as 
a} to- 10, this Height will be no left than 73 r Eng/ifb 
Miles. The place alfo direSly under it, will be found 
to be about Pre ft am on the Confines of Hereford and 
Radnor-Shitcs. Nor can we be much out in this De. 
tetmination, the Oxford Qbfervation concurring nearly 
in the fame Conclafion. 

This Altitude being added to the SSmidiarneter of 
the Earth as Raditv, becomes the Secant of Eleven De- 
grees, fo that the Meteor might be feen above the Ho- 
rizon in ail Places not more than axo Leagues diftanc 
from it. Whence it will not be ftrange that it fhould 
be feen over ail Parts of the Iflands of Great Britain 
and Ireland, over all Holland and the hither Parts of 
Germany, France zxid Spain, at one and the lame inftant 
of Time 

This fuggcfts a very great ufe that might be madd of 
thcfe momentaneou3> ktnomrna, to determine ihzGeogrd* 
fbii.%1 Longitudes of Places. For if in any two Places tyvo 
Obicivsts., by help of ttrJmm- Qhth duly corrected 
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by Cceledial Obfervation, do cxa&ly note at what 
Hour, Minute and Second fi.ch a Meteor as this blows 
up and is extinguifht, the Difference of thofe Times 
will be the Difference of Longitude of the two Places, 
as is wtii known. Nor does u require to much as che 
Ui"e or a Tdcfcofe, as in the Methods hitherto put in 
practice for that purpofe ; (o that if thefc Appearances 
could be preJi&ed, and Nodce given of their censing, 
that we rrn^hc know wh<n to expecl them, I ftou'd 
make no DirScuky to prefer this way of feeling the 
Ceogrifh of a Country before all others. 

Having thus flxt one Feint in the Line of its 
Morion, let us now confider what courfe the Meteor 
took from thence. And flrft at the Town of Kirkby~ 
Stepbem, on the Borders of 2 'erkjhhe and VAilmordr/id, 
in a Meridian very little to the Well ward of Worczfttr, 
but about 7. ~ gr. more to the North, it was obferved 
to break out as from a dusky Cloud, directly under 
the Moon, and from thence to defeend, nearly in a Per- 
pendicular, almoft to the Horizon. Now the Moon, be- 
ing at that time in the third Degree of Leo, was about 
half an hour pad the Meridian, and confequenrly much 
about a point to the Weft, otSbW: and the Situation 
of Preftain from KirbjfStmmt being fufficientiy neat 
upon the fame Point, it follows that the Direction of 
the Track of the Meteor was according to the Great 
Circle palling over thole two Places. 

And this is further confirm'd by the Obfervacion of 
Sam. Crmys, Efq; Reg. Soc. Soc. who at Tiverton, about 
twelve Geographical Miles nearly due North from Exe- 
ter, obferved che firft Explofion of this Meteor exat3> 
ly in his Ztwx h, as he was affured by applying his 
Eye to the fide of his Door, which he took to be per- 
pc-ndicutai:, and looking upwards: And from thence he 
law it dvfeend to the Southwards dire&iy in the fame 
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Azimuth, without declining either to the Right or Left : 
Hence it is plain, that the Track iikewif-e pafs'd over 
this place, which by our beft Map« is found to lie in 
a Line with Preflain and Kirly-Sttvuis with* fufficienc 
Exafrnefs ; fo that we fhall take it for granted that 
this was the very Courfe it held. 

On this Suppofition, that the firfl Explofion at- 
tended with the reddifh tf/thecula, was directly over 
T/verton, we have the Oxford Obfervation to compare 
with it, iri order" to determine more nicely the per- 
pendicular Altitude there At Oxford this Nu'ecula 
was found to be 3 r gr, above the middle Star of 0- 
rions Girdle at 6 h 3 , and was therefore %6 \- gr a- 
bove the Horizon s and the Diftance between Oxford 
and Tiverton, being i°. 55' or 115 Geographical Miles, 
it will be as the Sine of 6«°. 35' to the Sine of 63 30' 
So the Sernidiameter of the Earth being 3437 l iuch 
Miles, to 3^,98 Miles the Diflance of the Meteor from 
the Center of the Earth ; from which deducting the 
Semidiameter, there remains 60^ Geographical Miles 
for the Height of the Meteor above Tiverton : And that 
this was (b is confirmed by the Obfervation of the 
Rev. Mr. Will. Derham y who at Windfor faw the afore- 
faid Nubecula about two Degrees above the moll Sou- 
therly of the Seven Stars in the ihield of Orion', that 
is C the T me being 8 h 6'^ in the Altitude of xt, \ %r. 
whence, the Diftance between Twerton and Windfor 
being *S° meafured Miles, or 130 Geographical, by a 
like Proporiion we fhall find the fame height of the 
Meteor 60 fuch Miles wanting only one (Quarter. So 
that in a round Number we may conclude it to have 
h<tQn juft 60 Geographic or 69 Statute Mile* above 
the Earth's Sur ace. Nor is it pofiibie to come at a 
precife Determination of this matter, by reaton of the 
Coarfenefs and Inaccuracy Qf our Data, which were 
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cnly the Notes of Perfons under the Surprize of the 
fuddennefs of the Light, and no ways pretending to 
Exa&nefs; however, fuch as they are, they abun- 
dantly evince the Height thereof to have exceeded 6o 
Englijh Miles, not to fay 38 or 40, as fome would 
fain have it. 

I was unwilling to leave off, till \ had pitcht upon 
fome Hypothecs that might (ubje<5t the Motion of 
this Meteor to a Calculus, that the Curious might be 
able to compute the vihble way thereof, either in re- 
fped of the Horizon or among the fixt Stars: This 
I found might be done with tolerable Exa&nefs, fup- 
pofing that it mov'd in the Arch of a Circle concen- 
trick with the Fartb, but 60 Geogr. Miles without it; 
and that the Point of the firft Explofion was over the 
Lat. of 50° ^o' and 3 40' to the Weft of London; and 
that of the laft Extinction over Lat. 47 . 40' with 
4 . 50' Weft Longitude : The Time being fixt to 8 
Minutes pad Eight at London. Hence it will be eafy, 
by a Trigonometrical Procefs, to obtain the vifible Al- 
titude and Azimuth of the Meteor at either of its Ex- 
plefions, as feen from any Place whofe Longitude and 
Latitude is known ; and from the Time given, the 
Points in the Sphere of Stars anfwering to thofe Azi- 
muths and Altitudes are readily deduced. Let thofe 
that contend for a much lefs Height of this Meteor try 
if they can on fuch their Suppofuion reconcile the feveral 
fhtmmtm before recited with one another, and with 
the Obfervation of the Rev. Mr. William Ella, Redor 
of Famfton in tfottinghmfhire, between Gainsborough 
and Redfird, which for its Exadnefs I mult not omir. 
Here at 8 h 5' the Meteor was ken to pafs precifeiy in 
the middle between Sir/us and the Fore- Foot of Cams 
major, moving obliquely to the Southward, in a Line 
whofe Dire&ion feem'd to be from she middle between 
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the two Shrml<krS of Orion. The Latitude of the 
place being nearly $ f, zo', and Longitude Weft from 
London o c 4f . Let them try how they can account 
for its being ieen five Degrees high at Aberdeen in Scot- 
land, and near as much at Peterhead half a Degree more 
Northerly : and then they will be better able to judge 
whether it did not exceed the reputed Limits of our 
Atmofphere. Laftly, if the apparent Altitude of the 
Meteor at Paris was not $1 but n g:. on the WbN 
Point, when it mud have been in its greateft Luftre, 
there will be no pretence to bring it lower than I have 
made it, efpecially if it be allowed to have fcllow'd 
the Track I have affign'd it, over Preftain, Cardiff, 
Minbead, Tiverton, and Ere ft in Bretanj. 

Allowing this to have been the Path it mov'd in, it 
would be eafy to affign the real Magnitude and Velo- 
city of this Meteor, if the feveral Accounts of its ap- 
parent Diameter, and of the Time of its Paflage from 
one of its Exp'ofions to the other, were confident with 
themfelves. But fome of them making its vifible Ap- 
pearance nearly equal to the Sun's, which in the Opi- 
nion of many it far exceeded, we may (uppofe with 
the leaft that, at the time when it firft broke out o- 
ver Tiverton, its Diameter was half a Degree. And its 
Horizontal Diftance being 1 50 Geogr. Miles from Lon» 
don\ and its Altitude 60, the Hypothenufal or real Di- 
ftance from the Eye will be more than 160 fuch Miles; 
to which Radius the Subtenfe of half a Degree will 
be above an Engliih Mile and half, being about 1800 
Yards quaniproxime. After the fame manner it is dif- 
ficult to aflign its due Velocity, whilft (ome make it 
half, others lefs than a quarter, of a Minute, in pat- 
ting from its firft Explofion to its laft Extinction s 
But the Diftance it moved in that time being about 
3gr. or 180 Geogr. Miles, we may modeftly compute 
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it to have run above }oo fuch Miles In a Minute ; 
which is a Svviftnefs wholly incredible, and fuch, that 
if a heavy Body were projected horizontally with the 
fame, it would not defcend by its Gravity to the Earth, 
but would rather fly off, and move round its Center in 
a perpetual Orb, reiembling that of the Moon. 

Of feveral Accidents that were reported to have at- 
tended its PafTage, many were the effect of pure Fan- 
cy ; fuch as the hearing it hifs as it went along, as if 
it had been very near at hand : others imagined they 
felt the Warmth of its Beams; and fome there were 
that thought, at leaft: wrote, that they were fcalded by 
it- But what is certain, and no way to be difputed, is 
the wonderful Noife that follow'd its Explofion. All 
Accounts from Devon and Qcrnveal and the neighbour- 
ing Counties are unanimous, that there was heard 
there, as it were the Report of a very great Can- 
non, or rather of a Broad fide, at fome diftance, which 
was fbon follow'd by a rattling Noife, as if many final!- 
Arms had been promifcuoufly difcharged. What was 
peculiar to this Sound was, that it was attended with 
an uncommon Tremour of the Air, and every where 
in thofe Counties, very fenfibly fliook the Glais-Win- 
dows and Doors in the Houfes, and according to fome, 
even the Houfes themfelves 5 beyond the ufual Effect of 
Cannon, though near ; and Mr. Crurrys at Tiverton, on 
this occafion, loft a Looking-Glafs, that being loofe 
in its Frame, fell out on the fhock, and was broken. 
Nor do we yet know the Extent of this prodigious 
Sound, which was heard, againft the then Eafterly Wind, 
in the Neighbourhood of London, as I am inform'd; and 
by the Learned Dr. Tabor y who diftinclrly heard it be- 
yond Lewis in Sujfex : So that I cannot help thinking, 
that fuch a Meteor as this mighr have occafion'd that 
famous Ode of Horace : Farcus Dtorum cult or, &c, 
* — „ tfamqtfs 
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lgne corufcc nulih dividens 
Plerumque, per purum tonantes 

Egit equos njolucremque cur rum, 
guo brut a. tellus, rjrc. Concutitur, 



But whether the Report heard near Lewis were of that 
Explofion right over Devonshire, or rather of that latter 
and much greater at the Extinction over Br it any, I (hall 
not undertake to determine, till we have fome farther 
Accounts from France, whence hitherto we have only- 
had, that at Paris the Time of the Appearance was at 
1 7 Minutes pad Eight. 

It remains to attempt fomething towards a Solution 
of the uncommon Phenomena of this Meteor ; and by 
comparing them with things more familiar to us, to (hew 
at leaft how they might poffibly be effe&ed. And iirft 
the unufual and continued Heats of the lad: Summer in 
thefe Parts of the World, may well be fuppos'd to have 
excited an extraordinary Quantity of Vapour of all forts; 
of which the aqueous and mod others, foon cendens'd 
by Cold, and wanting a certain Degree of Specifick Gra- 
vity in the Air to buoy them up, alcend but to a fmall 
Height, and are quickly returned in Rain, Dews, &c* 
whereas the inflammable fulphureous Vapours, by an in- 
nate Levity, have a fort of Fis cent ri fit? a, and not only 
have no need of the Air to fupport them, but being agi- 
tated by Heat, will afcend in Vacuo Boileano, and fublime 
to the top of the Receiver, when moft other Fumes fail 
inftantly down, and lie like Water at the bottom ; the 
Fxperimenc whereof was firft (hewn me by the Reverend 
Mr. Whitefide zaOxford and was very lately made before 
the Royal Society. By this we may comprehend how the 
matter of the Meteor might have been raifed from a large 
Trail of the Earth's Surface, and afcend far above the re- 
puted I imits of the Atmofpbere ; where, being dilengaged 
from all other Particles, by that principle of Nature that 
congregates HomogeniA vifible in fo many Infiances, its 
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Atoms might in length of time coalefce and tun* for tut- 
toujly together, as we fee Sales fhoot in Water; ana gradu- 
ally concaving themfelves into a narrower compaf>,might 
Jie like a Train of Gunpowder in the Ether, till catching 
fire by fome internal Fern.ent, as we find the Damps in 
Mines frequ-sdy do, the Flame would be communica- 
ted to its continued parts, and (b tun on like a Train fir'd. 
This may explain how it came to move with fo uncon> 
ceivabie a Velocity ; for if a continud Train of Powder 
were no bigger than a Barrel, it is not eafy to fay how 
very fait die Fire would fly aiongft it, much lefs can we 
isragin the Rapidity of the Accenfion of thefe more in* 
flammable Vapours, lying in a Train of. fo vafl a Thick- 
reis, If this were the Cale, as k is highly probable, it was 
noc a Globe of Fire that ran along, but a fucceiTive kin- 
clung o? new Matter : and as fome parts of the Earth might 
emit thefe Vapours more copiouily than others, this Train 
might in fome parts thereof, be much denfer and bigger 
than in others, which might occafion feveral fmaller Ex- 
plosions, as the Fire ran along it, behdes the great ones 
which were like the blowing up of Magazines. Thus we 
may account for the rattling Noife like Imall-Arms,he3rd 
after the great Bofince on the Explofion over Tiverton ; 
the Continuance of which for fome time, argues that the 
Sound thereof came from Diftances that encreafed. 

What may be faid to the Propagation of the Sound thro' 
a Medium, according to the receiv'd Theory of the Air 
above 3 00000 times rarer than what we breath, and as I 
faid before, next to a Vacuum, I muft confels 1 know not. 
Hitherto we have concluded the Air to be the Vehicle of 
Sound ; and in our artificial Vacuum we find it greatly 
diminifti'd : but we have this only Inftance of the efTecl: 
of an Explofion of a Mile or two diameter, the immenfi- 
ty of which may perhaps compenfate the extream Fine- 
ness of the Medium. 

FINIS. 
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